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.iEST AVAILABLE ooky 




(2) 

1 

mmosi] x-^te^frSAx^x^AKj^sn 

1 -9©;U-77.^ tl«l(©;ux l/-^HTf- 
^HEii^f? 5 AX ^ri*T*-3 T. 

^<D^^>y-i>t. MAXVX^<=.3l#tti$tlfclifF 

&B]*§&BEIi&©'>&< <ht>-^<D«tci£AXXl^- 

&;>W >5-f >©M«<9 5^AXVX^#&^3:nT 

TKSJ^H2i^CD3ffi«'^^ *lfc«5AXX l/-^ tiA 

[W^«2J f»:#m KfBiffiOAXvX^A^T, 
*-f >7-f >©M^<Z>5^AXVX^tCjgj^£nTV:>& 

iCfr? H t&l&Wlil bfcAXv'X^A,, 

[«#jg3] "r—zi&m&fto ax ->xta i:s^sn 

TV>-5AX F7-fAT*^T, 

ffeOAX H^-f ABflCD^-^eSlSrfi 1 3fcJ6(0^'Y>5' 
feAXX l/-^^t-^»-&tt<t&*©«*^iStaT 

AtfeAX ; F 5>-f A-WtC^ViT^-^lfe^Sr^lSUCff 
pit*#ftLfc/UH7^A. 40 
H»*?S 4 ] IS** 3 tcfa«fe©/\*X M v-i /tfc*V»T, 
^-^iiffifflCDF^ ASrffffBAX Afcfljfcb, 

y 7-f >©#"P4Mfe-f > tf-^>x b < & 

LOWx-^^W^-r-S^T^LOWmffiS:. H 
I GHf-^*ffl^t4ttiTUH I GHttJE£ttifi 
b, x-^*ttl^b^V^fi|T«H I GH«JE£tia?} 
b, 

^-^i^fifflO h* A£«(rfe{fc(DAX H Alcrtjgt 
U ^<DA*XF7-YA*(*3F5'f A*<Dtti;fK >tf— ^> 50 
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2 

a*WF9-f A-»c^sn«.iji(S^BHi»o«p^iRftt-f > 

tf-y>Xi^b<«-fe, LOWT-^^ffl^tittl 
T«LOW«JESr. H I GHx-^*Ui73f ^>^T« 
H I GH«JBE£tii*)U x-^tH^b&l^tt^-CteH 

I GHftESffl*?"* bfcM*;*. K^-r A. 

[f»#JS5] f»#Jg3 KflH«©AX H7< AtCiJ^T, 

ffl73-r3#!»T«LOW«JE£. HIGHt-^SUI^ 
t2.«lTHHlGH«Ktllj]U ^-^W 
7Jb^Vi^T«H I GH«JE£tH?jU 

tcrtStb, Km© a*x f a 1*3 k 5 a© tti ?j -r > tf 

tt-f>e-y>X£«f b<«*. HIGHx-^^WTJ 
tSttlTlJH I GHUJEE^rtiiTJ b» x-* £ttl?J b& 
V»**T?ttH I GH«JEE£ttJ?jU 
Sfc L OWf-i' 5W^-r^.«^T«L OWWffiSrte'f 

> tr-^>xTai^-r^ d <t bfcAx h 

A. 

x-^jt«fflC0H5"f ASrMEAX H 5-f /N*(Crt)|£b, 

>x «tt k 5 -f a ic ttM s n & * -f > 5 < y wJ^f 

-<>tf-^>Xt^b<«-5, LOWx-^^ajTjT'S 
ttffiT«bOW«JEESr. H I GH^-^&ttiTjf Stt^ 
T^H I GHmffi^WTjb, x-^^W^b^tV^^T 
«H I GH«j££tti73b. 

X-^jUmfflCOH^-f A*AXXl^- ^JCrtltb, feA' 
XXl^-yf*5H5"f A«H I GH^-^SrtbTjT^^ffi 
TISH I GHMHL%&&<Z)-1 >tf— y>XTttl73 b, L 

WAXX ^-^(Dx-^te^^BViT^-iS'tej^^ 

©axx u-y^© h v< AcDta^-r >tf— ^>x«a 
-f-f >tr-y>xt^to. i^wcnxxi/-^© 
h* 5 -f A©-f y e- ^>x j4ijtt-&BB»o»^»tt-f > 
tr - ^ > x \z m b < * 3 c <t * t b fc a x h 5 -f 

iu x-^s#n#tc^vixfei/->-A«Siis$n/cm 

-T ^5 C t Sr^mt bfeA'X H 9-f /tffl*«Sfls«^ . 

[B** 8 ] 1 2 co^rn*MtiE«©/N*x 

^X^AlCiSViT. 

SdiaAxvx^ t«fto;ux i^-^?&35i<rAx ->xt- 



(3) 

.3 

kaxvx* tgEA-xx is-7%&Wi-rzmmz'S&ti 

[«*«9] B»#«8lCE«^AXvX^A»C:fc^T. 
A. 10 
T, 

[11*1123 'HMtlRl 0(C^«©A*X->XT-AiC*5^ 
«E/U7X^ ttlTEAXX U-T/fflSgftOT*— 

-j&mmv. &mwi<D2-o<DtjL*'(>5'( xdwhhd 30 

\Zfr 3 c £ t LfclMMjl ->Xf A. 
MMOirs] fiil*3Si*fctt2©^-rn*^cE»©A* 

X->Xt-A»C431»T, 

^Tfcs^^u^M-c^-^ea&ff^A'xtcis^ 

T, 

B[^ ; EUa>hD — 7*»&©X— ^S^ii*©fc*©9 40 
/UvXf A, 

D-5t, &/-F#^a^3fc©©x-^&*fl*5«fctf 

a - v t m e * * 1 J v- X t- A ffl T 5*- 9 £ *T 5 # ft 
tt«S^88*fflV^AX->X^A*^Oi»«*!iaSBT?» 50 
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•jT, 

IfrEA'XvXT-Att, jKJE/-Fn>hD-5{c8M£ 

ItTE^-f >5-f >©ffi^«o tt«!*Tfll^K»*iBC 
T-t^iislSffi^tt, ItFE^-f >71' >©«-^jt*fi£Rtfiiil 
Efl&Sffi^ 6 ©K»»£ffl HTlWE /-K3>hD-7R 
ytKrE^^'J^X^AWCjR^x-^teSISff^*® 

Masts. 

[i^l5] 7Dt7lt02*+tyya^ l J7i' 

■fex^jiWT^y-Ht. te^n-fe^^saa-r^^ie) 
<D7 ; -^©^sz/T-^©K*atjb© / >^< tfe-^ 

£H?r-r3fc#©ig&©2#*-v-y->i* ; &US¥£. * 
*T 5 *|fi]tt*-&»*ffl V^c AX ->X^A*^try D-fe -y 

WE AX ->X^Ate, ttSf&y - F £J&ffibfc 1 S8**rr 
S^-f >7-f>t, &;*^>7<>tCttb#M*ttT-@f5£ 

•oi-p»c»l»*ti. WM»02^^r>a^ 
^ U ©5 *-ft&© 2Mt7->i^ : t , J fcSfglESn**\ 

■tx^izn&n&zn. mm^-i xomnm.ftfc&xs 

WEfiSa*^©Si*iS[*fflV»TlfrE/-HR^E2^ 

[f^l6] ^-^feitSrfi^ /UyXfACft^T 
gjAX^XxAKj^StlT^S lt?©AXVX^t 2 
O <D AX X U~ 7"iT*f- 9 H£ SI fcff 5 A X >X x AT 

Sot, t&Axvx^tKAxxb- 7Wraf-^gI 
M*SftE**Rtt, ^BJi!S-&E«a©Pf*©SatKA'XX 

AcKaxx b-^© at 1 ) -f >tr-y>x*S5-f 

>X»Cb, fe(fJi(a^§g*^KAXX^-y*T©E«aS: 

tr@<b, KBJ^§§©ffi^ic^^n^>igA-xxu 
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5 

X )/-7\t&m<Dft-?¥f&'{ > t?-y>XtC««^b<^ 
A. 

T-A»Cjgij^$nTV^ 1 ^0A77X^ .h 1 OC9AXX 
U-^ffflT^-^tei^fT^AX^X^ATifcoT, tt 10 
BJ&^CDfeAX V X ^flJCDSg^ ££K t*£jg d $ It & 

tCff ^ £ h&ftWlt bfcAXv'X^Ao 
[lt#Jgl 8] ttJfcJBl SKKScCDAXv-X^At:::^ 

st^a- ;nc«W\ i/u-?x^t»o/uxi/- 20 

SEb, tt*5>a— JI/*:3****^bTi*:/U>hSi»l 
9] HjfcJJU 8 KEi&©A*X->X-rA&£:fcl^ 

t***^si*»#&s#t*****3>:x— jus. s/u 

ti>/U->XrA. 30 

[«*S2 0] H#J»1 6ICfE*fcCDA'X->X^Al;:33^ 
T, x-^fEjUS^TPAXv-X^AI'^UT^A'X^X 
T- A \Z&mS tit l>£ 1 O CD AX V X 9 t 4 13 © AX X 
^-:/MT^-*e3££fT5AX->X5\kT&oT. ft 
A'XVX^ifeAXXk-^Mco^-^eji^tTPfc 

coM*cDSsatc^-n-? : n2o^oK>'N*xxi/-ysr^ 40 

b, tt*-f>5-f >C0M*CD-5*.^/N*XVX^^i^$ 

b, 2-^cofe9Jiia-&BHi^coKAX-77 1 ^#Jlc^$nfc . 
2 "PCDKA'X X 1/- ^"co A^-f > bf- ^>X SrHS-f > tf 
-y>Xlcb, KBJiia^g§^?.feAXX^-y^T*coB2 

w*xxu-zr\mm&&m^®iM.\z%\i*mL&i&z 

n, 2ocDKAXXb-^«BHi!aco^oi^14-f >tf-^ 
>XtCt3«^bVW>tr-^>X**-r^C«hT, 50 
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KBJ«g^BB«aoSa«-^SnfcKA'XXU-y«i:KAX 

Tx^wtc^v^T^-^teM^^isitc^T^ £ t^iitm 

[»*3S2 1] »^2 0ICfEi£CDAX->XT-A(C*5Vi 

^Aic^anxv^ i^coAxvx^<h1«t!ccDAxx 

A'X^X^t^A-XXl^-^WCO^-^e^^ff^fc 

igAxvx5'*^giirHisnfci*g-&i»Ktc»b* 

8®/^>j£gbbrt>fc¥fi 1 tt&«T£W£ckOR>W > 
Stlfe 2 OCD^AXX l"-:/CDA:*K > tf-y >X*ig 

^>t-^>xfcb, mmm^m<Dm^m\zm^ti 
z> 2 -3>cd^a-xx u- ^\tmwm^m^mmzm^m 

LHEiStStl, 2^COfeAXXk-X'ttBH«|co«f-3#tt-r 
>tf-^>XtCH«^LI/W>tf-^>X^*b, H 

\z, m^^fmtmwm^^mf$.r^mk<D^m 

dS**±5»c»*b, K^-f >^-f >coiifi : jS&y:fe 

nfe^A*XXU-^'i:M/S*X-7X^WIC^ViTx-^te 

[WS2 2] ^-^te^l^ff 5AX->X^AICi*^T 
^WyXfACiiSntHI. 100/U77.^t2 
^©AXXU'— Zfffl-VT— ^teit^fTOAXv-XTAT 
&oT. KA'XVX^tfeAXXl/-7*WCDx-^eit 
&notz&, SAX^X^75^^l#W$nfc±ife^K 
tc*tL,^«4^oifi^b b^t>WlcBHB-r^*lcJ; 0 

ftll^^OtyUXl/- y^Jti^b, KAXXb- 
•?<D\J]'f >\£—y>7.&, AXT^-feX^ilVi«^ 
te, ffi«gCDj^O#14-1'>t!-y>XtC««^blW>^ 
-y>XlC»J»b, A-XT^-feX^ab^^-g-T^oTA* 

x k y-r s»^«<a-r > tr-^ >xtx-* stu^ 

b, JgJCAXT^-feXTi^^^-C^oTA'Xl^v— ^ 
■T^«^ttii5l' >tf-^>X{Cfe^>«tptCKA*XXb- 

KA'XXU-^tfeA'XVX^Mtd^ViTx-^tejt^ 
jR^lfiltCff "5 £ t&^m<t bfcA*X->X^A. 

[w*^2 3] t&fcmmmzmtfi 



7 

K^-f >5f >© 1 ffllcSjSfcStlfclB 1 /- H £. 

ttCft 2 7 - KfttfMCJB 3 y - H cd 5 -£4>& < h *> 1 
[»*«2 6] W#J12 3(CfB«CDx-^te^fi(C*3 

KrEiB.i y- i<tt/txvx^7r*o. mum\m^um\z 

[»#« 2 7 ] ffltira 2 3 KC*Ox-^teSaS«K4J 

-f >7-f >fc»«EaftfcfMESi 1 y — K fflTiR^lSlT- 
[0 0 0 1] 

*te&<Dfammmzm-?z>%<D-z$>%. mz, *g&© 

.fc cn^rffl U £ ->7. t- A \Z 
[0 0 0 2] 

tem-rzrztt><Dnxtt£isT®ffl¥-7 - 1 41079 

©»UEW^^fc. £ti©a*2f5££0 2 

•r. ^n«2 /-Fimcf-i'fiasssLoi'Dxh 

A'XV7^10-l(i:XI/-7l0-2~l 

o-3Mwteiii&2^wr^-fe^*a$nfeBaiSii - 1 

£i&SS$ftfcBEiBt 1 - 2 ~ 1 - 3 mo? P7. h-* 
<^T<£j£-r-58fl5T $,2,. dntiA'XVT.* 1 0 - 1 <fc 

X U-y 10-2~10-3ffl©l Mgrfflnumzmi- 
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-5"&m\zmvx^tz. 

[0 0 0 3] 

&*&©#$!¥ 7 - 1 4 1 0 7 9Ttt*(6l^gg^A*-5 
E«a*L*VN*XXU— ^1 0-2. 1 0-3©f8!Bl£ft 
*T^fc. BI2T«2^»C0>'N*TXI^— yTJSDRAM 
1 0 - 1 <fc 1 0 - 2 #£«>5 EUSttgiSTt) 2 L £fc 
0. DRAM10-1. 1 0-2ffl©fflRfteL<fc&.5. 
10 [0 0 0 4] ->T.T-ACDS5^S{fr7i^^DRAMM^ 

[0 0 0 5] #f6l$©ffS 1 ©fflUltt, DRAMWWWRi 

[0 0 0 6] SS2©g||®«fcLT. DQm^(D ; yy^\ZT> 
Q S ffl ^ t U a-i^Xf A, #J;U;fD 
20 DR-SDRAM (Double Data Rate Synchronous DRA 
M) h^-^©l'-r5 L >->#:g^<fcV:>'5 

[0 0 0 7] DDR-SDRAMTSfflStlT^SS 
TL (Stub Series Terminated Logic) 
ttHizttaB#*!BB«EE©V t tfcHUT&O. 
©g*P«EEV r e f t>^«JEV t t fcKSffiUTfc 

^-^jtlCftil-SX HD-:/flr#SHiZttlBa»<5 

[0 0 0 8] SSTLb*7^A£^T:frfiH4iiS£gg 

K?-f^lg**«HIZ«ft*»6LttlB. *VsfaHi2«|g 
iSO»»fc]t^T«<»lBtt3&«*»S*T**. Z\<Dfz 
*fi«tt^'J 7>7)lM-Clt? : -5>W<D¥trV$> D u--> 

[0 0 0 9] Z\(Dfttt). SSTLh*7-f M*fflVifc«^T« 
50 [0 0 10] 
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ifcO^&tbT. /t'j3>hD-7lO-l (MC) 

-r>5-r» i-iofc^tt-f>if-y>xzotp 

lW>fcf-y>X JLOF^-mTOWKI** 
m<?. *fc. *>f>5^>©aM*WttS»£U C© 

-r >^>££i»-r*«#K*fbT. ^fattus^wofc 10 

•5 — ^WBEiSS (M*S&f!tt> Kiiiig3n<5©te, MCI 

0 - 1 #&jiT*-f >9-f >±*8tn^^rsi{cjtt;jifi : 
[0011] *ifttt«^«tt. ^^f>7-f>*g»'r5 

m#©jftff StiSI*iS»c<t *^ ax h-* SJM* 

[0 0 12] *-f >5-f >&*f0jgb*^H4ilS^ 

[0 0 13] «2©^£**-r*fc«>©#&i:bT, 
;* * 'J n > h d - 5 ttx- * tei£©fc *©«# * 2 fit t 
U 75^-^©'f>tf-^>7 l «^ ; EU=i> hD-5itt 30 

E*©wtt-r > tr-^>x t mm > tr-y >x t-r 

feHttSlfelHl b«{4 1 LEi8i©^Ftt< > e-y>xtn 

«*©© t « > >x t n > tf 

[0 0 14] flra«Hiztt«a»&LttttK:F5-f 
t> H 5 L ttffi F 5 ^ 7 b H DS« fc 40 

nmm t tt % <d-c? y 7 > t*;u©^s«^ < & a . x 1 u 

7 > ^ JU^&g £ ft * it * ;* * 'J 7 -t X B$ M ?&**g < 
[0 0 15] 

[%^©H«S©^fig] SB 1 ©§H*£0!l*BI 1 SfflV^T^ 

-r&. 1 0- i«^^E»ja>FD-7ftij«ist8t«iS:W-r'5 

LS If'^^ElTMC: Memory Control lor)T& 0 . 

1 0-2-1 0 (UTF. DRAM) 50 
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[0 0.16] MC10-1 ttDRAM 10-2-10- 
Stcttbx-^©^.*^ PJ — F • V< F) ©ftf££ 

ff-5. z.<»%t&m%<Ditv>o>7 : — fummwtmi — 1 

~ 1 - 3T&0, ^©tf"T^f(CMC 10-1 iCfgif^n 
3BE8S11 - 1 Sr^-O^Xmain 1 ine) <h^C £ \Z 

-r^o iBcii - 2«3o©ap^e»fixo. >w> 

> 1 - 1 £ Jpff tE*r* - <tT^|6Jl4*S£rg§£«f 
^•T-5g$L©IiJiig-&^(Sub Coupling Line)g&£, 

3n&2o©X^:71Ei» (stub) 01TI« 

ti^niEiiS i - 2 , i -3©4>-rs^L©®jiia^gpi 

;*-f >?-f>l- l#2FI*ltt*£»C 1, 

[0017] MC10-1 tDRAM 1 0-2~l 0- 

feCl. C2©^[6]14«g-&ggTfi : fetia„ ClOD^r&IttiSS 
^i§«#M¥7 - 1 4 1 0 7 9fH«t©fc©t^fifi-C* 
-5. Ttzt)?,. Z\tU& } 2/-FW©x-^teiI*2^ 
friH^W (*filtt*ft») ©*£"&-?<&£* DX h-*£ 
fflViTfir-3Tt.^. T^£*5-&. MC (A'XVX^) 1 0 
- 1 t/€'Jf f y (;UXI/-^) 10-2 — 10- 

i-2. i-3ra©^Dxi — i7&m^Ti&&-tz>. 

[0018] DRAM 10-2-1 0-5©I/'OiaS& 

tiiK*ffi(W«rt*snT^4. -r^t)-^. drami 
o-2~i o- 5© i /oniKtt. cn«cg?iK$nT^. 

^IHi^ 1-2-1-3 ©ffttt-f > tf-^>X DA^3 
-f > tf— y>^*fUTUS. d©fe*. C©I/OI§ 
K»T©K»«^^." cw^^fc^-r-SifC^iSitt 
*S£3§C 1 . C 2T^fiJc$nfcm#ttX^^BH^t5J8 
•r^^. '©DRAM 1 0 -2- 1 0 - 5C0Xt>MTn 
Z\£\tfc\,>. Z\<Df&mfD RAMI 0-21*3© 

[0 0 19] ^<>5-f >i - njMci o- r*»6je. 
t^*^^ >5-r > i - 1 ©j^o#i±<>tf-^>x 
jc tt #n \z a # v w > hf- ^ > x $ nx v i 

2>. 01©a-&TttM*(OPEN-END)$nTt^. ^1©^ 
'-f >5-f > 1 - 1 SR^T©KW^«S« 1 1?* D«E 

[0 0 2 0] *fe, MC 1 0 — 1 ©J$t3 I /OH18&© F 

7^ A«^©y-r > i - 1 ©^tt-f >t-^>x 
t w u-r > tf- y >x l ^ ©sp^-c©br»«^ 

V» 0 uO01TliDRAMtil 0-2 — 1 0-5O4O 

T»a*^n^±xfc-€-n^TTt)*^©«)*icii« 

[0 0 2 1] '&\Z. 03, 04$:ffltiT. 01OMC1 
0- liDRAMl 0-2-1 0 - 5 «©«#£$©») 
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[0 0 2 2] ^-f>7^>l-lTH «MC1, C 
2*mf$.-r*nft &1&&m: maincoupling line) £ 

tt#KUtt«£*Cl, C 2 fciHvrB« 1 - 2 , 1-3 

-f > 1 - lF*3©gR#©C <hT&-5. MCI 0 - 1**6* 

-r >?-r > i - 1 e>&i®$L~c<Dm^teMmmmm*T 1 

TXT dtK-r-S. £/fc, ifiS-&«SKCl, C2©akij£-& 10 

€f-S< SHSVifc-r*. -T^tet. Tl=2*T2<hL 
XiftiKT*. 

[0 0 2 3] *-f ^^-l-lOW***^ (A) . 
(B) fT^>. (A) IJMClO-lffit, (B) te* 
-Y >5f > 1 - 1 Ojft*.cDB4WB»Tr**. IQtitlcEtt 
1-2©M3S£ (C) , (D) t, BH«81 - 3 COMfflSr 
(E) . (F) fcf*. £©#£ (A) ~ (F) ©«EE 20 

[0 0 2 4] 04ttMC 1 0 - l*f.T-^t^I(B 
(7-fh) *nfc«»RJBSwU B5tttDRAMl 
0-2*>6MC 10-l^tU 'J-Kfl^f^n 
fc«-*f#ffi£. B6liDRAM10-24»5MC10- 

[0 0 2 5] 04(C*5ViT. (A) liMC 10-1 

©F5'f/t©Hia«W-C. L»5,Htti'vl#tT 30 
MC10-lOl«5'f;W'f>7'f>l-lt 

4$lCSource Impedance Matching Driver<fcO¥A/Tt^£>„ 
LtttB** & Htt*"4Mr bfc H 5"f :/©i&JE2 tt H 9-f A* 
©-f >tf-^>7.<h^-< >7< >1 - l©-f >tf-^> 
X©#J£<h&5©X¥#© F 7«JEXttJ?j£n3. 

H5-f ^m#«^-r>7^> i - 1 ±*0®*¥*isjic 
wiBTie«ufc», jfi**B© (b) jBtaia-r*. c 

©<h£©«ffite (B) tf#Htt*X** 
£g£b»?T&<hE»i£©«fc£fc>-fr©2fg©«JE<fcfr 40 
-5. 

[0 0 2 6] H^-f^nTA^WTlt, >-T>5 

-f > i - 1 ±«Eit«a«£^:frGifc£*u stf (A) 
m&mr*. c©B*©is&j«F^7LT*^i$ffl2 

*a^fc-B-©«£ETMC 10 - lWF^-T^ttBEt^lX 
Sfc, d© F71* AlSSource Impedance Matchin 

[0 0 2 7] -&\Z, WMl - 2, 1 - 3©=&j£IC:3Vvr 50 
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JITVX. *-f>?-f>l - 1 ^Sftn-Sjtff&tCi^T 
1 ICttft^(Baclmrd)^tt4ttf&ftSn«. CI 
£X, ^*<i:«jiffie©^l6]i:«M|6l^©^|BjT0 3T? 
ttSSS^ (C) #IT&£<, iniit&W^DXh- 

*x&-5.> ckosb^ (o ©*iflj»c:*j«$nfc«#tt0 

3©DRAM1 0-2[*3T©iR£nM»tttL&lA. Iin 
ttDRAMl 0- 2F*3T«SHilgl - 2 ©#14-f > tf— ? 

y x z o t m u -f > tf - y > x t* £ ti x n -a £ * -c 

[0 0 2 8] IS^«***«yU'->TH*nfciEttX* 
£strip lineT«fiK£n*>li-&. KHf (D) «<DIWSF(F 
orward)IC«2«gW©'f >X\Z£Z>ffi*gnEEii 

04©^i6H4>ja^ggc its? (o 

>i - lwit^aict^^^Dx h-^*^^$n^> 

**, W=T- (D) fctt«ra*nxh-*tt±tfanfcv>. 

l©a«©B$W (=2*T2) ©S3Sr^-p. 
[0 0 2 9] d©/1^Xi|i©3SS«^T©jl0Tfe^„ 

I C A t> £ ti X m -h T S * X SJ »6 ttlft J' r e 3 

n-s. j4fT«^^-&§g©A^^&fflp^xfe*8-r^© 

#*»Bltt^«*eiW*©fcT 2 »*^©T^tl-2 T 2 
[0 0 3 0] H5-fyP#W^T2ft« ^-f>5-r>l 

- 1 ^it^iiff&tti^^sc 2 icfijitu ^©^^gg 
C2xt>n^»c i tmnumzz-f*. eiiixD 
RAMio-3®i8f (e> iciK^ (o tmmum^ 
&ffim-?z>. b*>?>/uz.z.-vv>B.m3.te\,\ wj- (d) 
tnmzm^c 2 ^msct^mnmm^ (f) tc« 

H©«JEfc^®bfiVi 0 

[0 0 3 1] WHMTUSU*. ^<>^-f>l-l©W«C 
^8 (B) TRWiS^U^tlo/ntxAiiUS, 

(B) 7itMttSSX*^fc*S»ffit^:SW«t7iO. 

©flijitgtiiiji^^ti^i;^*^, mn^tmrnzti. 

>7-f >1 - 1 £MC 1 0- 1^16]^ 

mztz. ^Tite-&ggc2T^^nxh-^*^e-r 

cn^^-O^-f >1 - 10Rlt«K:»bX»*T 

(f> ffiijic«^*i^e-r^>. cofc*Ei»a 

tZt. Sffl^- (F) K (C) trai;&^=£^'f >9-f > 

i - 1 <D8.$tmmm-$&z>. ^o^-rs^iiMci 

0 - 1 a*fi#*S&fcH*ALfcl9Ma»6iWoXE#t*a»£ 

i;*n*»Tiiita:*. m& (f> ©a;i/x#i« 

2§®T2TJ55. Z.<D&&mm^C2\Zl& 
[0 0 3 2] HHT 1+T2S. /-f>7-f>l-l© 
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14 



2T&5. 

[0 0 3 3] &L±<D<kv\Z. MC10-lil^©M> 
5-r>l-l±SJ!frT*m^ttitfT*£JB (B) 

fi^-fm^y^ Xtti^^^K DRAM 
10-2-10-5 ©&*Hf- (C) ~ (F) Tte, mh 
g§Cl. C2©att^fK^S®^WTfe^.2fSCDT2CD* 10 



*<S£J$^/1JUX££fi£U mii^I¥7-l 4 10 7 

srr. *<Dmn&.0c<Dmmm\tfcM <o - (e) - 

(F) -» (D) Tftofc. B#WMIcafeMCl 
0- 1 *^jfit/iCD«D RAMI 0-2 (C) Tfe 0 , « 
t)SV«?)tt2^iODRAM10-3 (D) t^^ZLt 
fcfc*. MC 1 0 - l^^SDRAMl 0-2~l 0 - 
5 ^©«#fc»«ffittMtt-tn-eft. TEflSD- (ft 
4) T*£*X£„ 



MC 1 0- l^DRAMl 0-2 (C) ^<Z>«*f fcj»jii£l$m*= 0 - (ft 1 



) 



30 



MC 1 0 - 1 7^ £ DRAM 10-3 
- (R2) 

MC10-li^DRAM10-4 
3) 

MC10-l*5DRAM10-5 
4) 

btJibx. -tn-wa©*^. «#te(&i)~(&4)T 

[0 0 3 4] HI. 0 3©«t-5iC^|p)tt^SC 1, C 

2 ©H«t J ?-n-? : n2o©iia3nfcDRAM 1 0-2 

— 10-3, 10-4~10-5*jlit5Ci:l:J; 
D. MC 1 0 - lA^DRAMl 0-2-1 0-5^« 

[0 0 3 5] ^tC, 05. B6&ffl^T, ^^'JCOU- 
H*|6]T*5DRAM 1 0 -2~ 1 0-5*^MC 1 0 

- l^»m#ejtlC^^T#A«>. EI5UDRAM10 
-2#>£MC 1 0- l^<Dfevk\ZfrfrZ>&&<D$LB, 0 
6IJDRAM1 0-3^6MC 10- 1 ^rofcjUWilfc^ 

DRAM10-4, 1 0 - 5 6M C 1 0 - 1 
^©<£2|(D^tt0 5 . El 6 iRCtSMfiftroTBrf*. 
[0 0 3 6] 0 5JC*5l/iT, SfDRAM10-2 

<z>b$mt2&. as?- (d) \zmm><mm-rz>. dram 

1.0-3 (D) ©ATM >tf-^>XttB*©*MS-f > 

xusMtes 4 <t n u^soffi^oe*&iiMi^m (= 2 

*T2) *-07-r>l - 1 WW^»C«i7D7.«40 

DRAM 10-2 
DRAM 10-3 
(ft6) 

DRAM 10-4 

) 

DRAM 1 0-5 

) 

H© (ft 5) - (ft 8) « (ftl) - 
(ft4) tmC-V&O. WfciJ-Kl^tfei SO 



(D) 'v©M#e*8iiffiR$M=Tl+T2 



(E) ^©«^e*RiSffil^W=T2- (ft 

(f) ^©m^ej»«iii$ra=Ti-" 

20 E$n5 £<t:te&V>„ Z.V>ti#>. DRAM10-2t^<=> 

(B) A'BMTfcotfc, MC 1 0 - 1 \ZZ DX I 9 

ft$L$LHt\%« cnttra#a*©4*H¥7 - 14 10 7 

9 tmw^xm&ib-?. 

[0 0 3 7] 06ODRAM1O-3 (DVMMCl 
0-1 (A) 'MDfcjUtiEl 5 tlJffi|SlS©ts!iyDt^ 
DR AMI 0-3 (D) ^^O/^XttttmT 
2tftfcHHF (C) ^ggClTH^^D 

x i — i7«$ncmwi' >^-f > i - i ±£3$ 
(b) ^ifincejKT^o (d> F5-ry$n/tB#^j 

*^I^MT2^(C < te&SC llCiO^^tXfcf^^ 
D7.h-^#*g (B) (CSiM-T^). C^T^SWU^'T 
>5-f >1 - lSi^ff-r-So ^LT. K^-Y^UT^e, 
B#WT2 +T l&iCMC 1 0 - 1 ICiijgrrS. 0 6»C:fe 

wbMci o-i (a) \zmsk^)i^(Dm\tm4 tm 

[0 0 3 8] 'J-H1#©#DRAM1 0-2-1 0- 

5d^e.Mc i o- i^®ft^eitiiei$mttBi4 tuc 
t$.-5. -r&:b-£. Ttao (ft 5) ~(^8)T*$n 

(C) i»6MC 1 0- 1 Mt#eJ»a®RSM= 0 - (ft 5) 

(D) Av^MCl 0-l^ffi^e^ilSI^W = T2+Tl- 

(E) li^MC 1 0- lMt#£»«©$ra=T2-" (ft 7 

(F) i^MC 1 0-l^«#e«ji®NfM=Tl- (ft 8 
tl^MClO-lirDR AM 10-2-10 - 5 WC0€ 
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■6. 

[0 0 3 9] iOJc^tCbT, 4^©DRAM1 0-2 
~1 0-5*/UML, 5R*|flHC«#ea6*ff*)** 

^nS-C©jSWT^^«fWsp 7- 1 4 1 0 7 9 K*b>T 
tt. 020i^(CDRAMl 0 - 2~ 1 0 - 5 OMR! 

*», El 1 ««V>ttH 3 ©«fc -5 K*-f >9-f >*IWWBfc* 
2^KWcD+^/t->^>7.fT^J - 
CMATRIX (F/um) = 
I. 446e-16 -6. 644e-17 
-6. 644e-17 1. 446e-16 



16 



10 



) 



L MATRIX (H/um) = 

4. 487e-13 2. 062e-13 

2. 062e-13 4. 487e-13 



* L, MC 1 0 - 1 <D r*7^f ASrSource Impedance Match 
inglC U *0, i&iagStlfcDRAM 1 0-2~l 0- 
5 &m ^ 3 £ i C ;* -f > 7 rf > K*f b RI UBEjfcBT 

[0 0 4 0] ZCDmnBvk&i'S.a.U-z/a >\Z 

±t)iBl/fc. Ctl*0 7~0 1 2IC7KT. 0 7tt*|nl 

f r - 4 p c-^ p c^-n\z.m 
^^tix^^mm (w=i 5 4 Mm) mm\fy^ (s 

= 2 16. 7/tm) CDft^Tab^o ein^W^L 
[0 0 4 1] 



(»9 



■*i o 



Real part = 

6„ 272e+01 2„ 882e+01 

2. 882e+01 6. 272e+01 

) 

Imaginary part = 
-3„ 336e-01 -1. 694e-02 
-1. 694e-02 -3. 336e-01 
)£©£&, 2i6§!!8<Z>*£H'>kr— ^>XZeff«5 5 Q * 
T&ofc. £*5T. ett-1 * 
Real part = 

1. 000e+00 2„ 433e-01 

2. 433e-01 1. 000e+00 

) 

Imaginary part = 
0. 000e+00 1. 441e-03 
1„ 441e-03 0„ 000e+00 
)T&ofc. -Ttjit>t>. lV©flf*tA»LfctfO. 

243 3voi^n^ b-?-t>mmznz>z.ttfftfr 

[0 0 4 4] Z<btiH&®Zm^T®8\Z7}k-t^m®&-? 
030MC 10 - lA^DRAMl 0 - 2~ 1 0 - 5 'S 

5iU-^«[Hl^tfffflWS P. I CE (Simulation Pro 
gram for Integrated Circuit Emphasis) T&£><> MC 
1 0 - 1 OH7-f A-O^WtLT/UXtSiEta 50 



1 1 



mi 2 



[0 0 4 2] 

[0 0 4 3] Sfc. 



:<»1 3 



4 

tftrsttyt. >5-f>l - l©^flffi[§lg&<hLT, 
i^OfiattMHExJl'T 1 , T3. T5. RUC^fSlttig 
£tg£bT&»©»**^*&8&*x;PY2» Y4 41t« 
U £i&®!&T 5©-*©9fS 6£jS»ftr kT*lffl 
Lfc. rkttlOO kQiBJttixT$.2)fciftS«M*« 
&JLttr @3©«f (A) . (B) tt. 
@8TttSl, S 6 l£*fj£-f 5. 
[0 0 4 5] DRAM1 0-2~l 0-5te*S*$iftar 
kl. rk2. r j 1, r j 2tAM«§i©ck 
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17 18 
1, ck2, c j 1, cj 2(0»««Lfco 0 3 * SI»ttVt tT«t. Cft^^&^^TRc^ 
<Dffl=? (C) , (D) ^08(^)KL K4l£*fJfsU 0 To 
3<D^ (E) , (F) BB80Jh J 4\Z$Hfo-? * 

VPULSE :Mm=\, 8V £±0B$M=0 o Ins - (ft 1 5) 

rs = 55Q -<»1 6) 

tl, t3, 15, t6, t8, 19, UO : 4$tt-f > fcT— ^>Xz0=55Q td= 1 
o Ons — ($C 1 7) 

Y2, Y4 : HE«fi=40mm -flfcl 8) 

rk =100KQ -(f&l 9) 

rkl, rk2, rjK rj4 = 55Q -(»2 0) 



Vtt = Oo 9V 
ckl, ck2, ck3 



ck4 = Oo lpF 



) 



= 0. 9 VCD&l*V$)Z>o 04 tRlX DRAM 1 0 - 2 
-1 0-5fc»*bfcJ|ffKl, K4, Jl> J4T8 

b^DX I — {/(DMUSh 1 0 8mV-2 2 OmV&O, 20 
Kl, JL J 4, K4<DMm&M*\Z/\^<tlL<oT^ 

#J 1 O OmV©fifttC-MOSSfflV^«*Tt)A 

j 4, K4ojflHT^nx4sD, H4twi;-c*a2:t3W 

[0 0 4 6] 010, 011 ^ffl^TDRAM 1 

0-2^6MC 1 0- l^<Dffi#e3l(read)jftJg*S 
"To 01 OttB8£ffli;T««0gfr-e**. 01CODR 
AMI 0-2{C^UfcK0^tCreadjS^tUTC0HE 30 
«**J*«fc£nxV>*. DRAM1O-20F^/W 
>tr-^>Xter k 1 T^^n^^y^ slU—Iss >X 
lil0OtEIW>i;-^Zo (=5 5Q) ±D/h 

[0 0 4 7] ^-f>7^f>^MCl 0-llC*MK 

■Tfcjfts i«c»ite*<D#*M >tf-y>xz otitis 

tft««:«FOiatn: r s (=55Q) «Sntl/^ 0 £ 

#«KJ:0#ftfc«»£Bl ICS*'*". MC 10-1© 40 
S lj£JCte3 6 8mVCDA;i/X*t5lJitL,Tt5 0, 

[0 0 4 8] 2tefc, DRAM1 0-3i^MC 1 0 — 1 
^MSfSBl 2tc^-fo •ffiHRttHl OCD*^ 
£ Jt^T/WX*EE*W* r k 2 CftftSn, r k 1 
8 CD<t 5 KWtt'f > tr-^>xT*i^«as V T T \Z\ 
SnTVi*. r k 2I2H1 0<£>r k 1 tPJLX 1 OQt 

fi-f>e-y>xta^x^5. cn^M^Hi 21c 

Sto so 



-<»2 1) 
-(»2 2 

[0 0 4 9] 012lC:fc^X, AI(T«ft&K4*6 
CD F f/WXHflm 1 0 Y 2 SSiftf * £ £ 

fc±D^-f >5-f >±t^PX h-^^ftSn, ZL<D 

njvTs tt^>9^c >±£ m? ujh 51 s 6 xsst-r * . 

S 1 tiljaH6*«tbXJBffl3 0 2mV0/1Jl/Xi&o 
TV>*. HlRMttHl l«*:9iI<0 9 0S l*> 

&K4*X(OjSJgRfffii:|«|i;x*S. £ <£>$c^X J 4 K 
8 0 m V gfico / -f X#*-i> X «f RS fc & 6 fcV*. 
&1f&&«;iC!>IK£ttDRAMl 0-3i>5MC 1 0- 
1^0U-Ffcj£X&D, DRAM10-5R©it 

[0 0 5 0] RICDRAM10-4, 10-5*6. 
U-FS^fc**— yCAttHDT?**. MC 

10-i^ij- f^— * scatr * c ta*x€r a. * 

[0 0 5 1] *A\Z, 013, 01 4£ffl^X0lCDMC 
10-ltDRAM10-2-l 0- 50 I /OIU5&S: 

■wrr*. 

[0 0 5 2] 013lt MC 1 0-1OI/ OG3B&X& 
S„ 5 1BMC10-lOh*^A*"e*D, 5 2 141/y 
-A'X&O, AtU^^T- (I/O PAD) irtfcBUt 
&\Z&$i2tlT^Z>o F^-fA # 5 1 ^Source Impedance 

MatchingUX^O^-^ftaifllbtt^feaiffiTSWr 

>yX^SMl, M2tgfc b^>^X^M 1 <hM2 

tth-T-^-jpftftanx^DMittu**^ (i/ 

O PAD) <h«®VDDQ^^^nxV^P-MO 
Sh7>y^^TMo M2^tU^« : fi:y^>H (V 
SS) l:^$tlfcN-MOS h7>^X^t&^o £ 
02^b7>^X^ML M2tth7>^X^0y- 

X, CCD0 1 3Xtt«bXV^j:VW>tf-y>XIHSIe] 
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[0 0 5 3] MC 1 0 - 1 teffl^TS^-^fCJ&UTM 

f)^^—y')vm^oBT^L, m i omc i o - 1# 

-T&fr^. D AT A= L (logical low) TOE = L© 
«Mi>7>^^*5t>i:fcW5. z\<z>tztb> =r 

L,T^Z>Z.t\ZtZZ>. F^-f A*5 1 \Z&m-Zn%(D\tffl 

[0 0 5 4] ^CtCl/->-A*5 2t»5^. ^laH^^H 
tC«fc 0 £t££ ftfc«^£#BlJT££:«> (C t X t- U 

ff-^#*L (logical low) fr<bH (logical high) 'vSl 

*^L'\Sit5«^lltItt©/1)l'X«$n5. 20 
ZLCDtzft, £©2 0©ffi14©S&&«^£#S'J-r£fc& 
© 1 OOfSAlb^fU ->X#ttT*-5. 
[0 0 5 5] 01 ©AXlcEl 1 3fflMC 1 0 — 1 © F ^ 

■f ^t*»arr*»^. mc i o-i#tt*&tru-Ky 
-^«Httffio«ti{c*f ltjem • n«©/i;i/xa<£ts 

(do o»s**«ftutft i< j'f ^tffoD ct tia* 

±*S^BEttO«ttK»UTX«f (AC) /WX 

—^tam astir, ^•f>7^f>©«ttiiH»vD 30 

[0 0 5 6] *<Dlt$>. Vis— I/O P 
AD^e>©m^lih*5"1'A*5 lWHttftKttLT. 
^•^VODQtC^fbTltK^tl^,, ZCOtzlb. U">-A 

D»^LT*0. «i|^liVDDQ=l. 8VO«^, V 
DD=2. 5Vfrtl«C-MOSTfe»<l/y- 
A*5 2*iS)ETf5. 

[0 0 5 7] IO±^l;01OMClO-llJil3O 
<k-5fc I/0!18&£WrS£<hT«#££;fcfcj£mu 40 

[0 0 5 81 DRAM 1 0-2~l 0-5091/ 

OHIS&©0iJ£EI 1 4K^r. DRAM1 0-2-1 0- 
5O5I/O[1K«01 3 <DM CI 0-l«)l/OilSi 

*M2#K£l©^>lf-y>X,kD^Mi£#Oo ■€-© 
tettEll 3(0«^lc|^i;Tfe^. 
[0 0 5 9] cn«*WS*JC«t*. DRAMffliJCDiHi^ 
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^niJMc i o- nz&wtznzt-i >9-f>© 

»tT^<!KS^ftK r&t)*.. F^-rA'5 1' teSo 
urce Impedance MatchingWj&iftefcl^,, Z.<Dfztb, 
-8rgg lc=b D ti£«^£ «k 0 < T 3 K « F 5-f 

^■/i;i/x*j;DA^<-rnif<tvi. ji©fc«&M2©-r> 
«©4*tt-r >e-^>x»c^LTfc^^. c©«-&f 

5^:/A;|,X©«^tg*lte/h£<&5*>tMC 10-10 

V». £©«&© I /O@^©«fiK«0 1 3 fc«$LV». 

[0 0 6 0] -?-© 
-f >tf-y>X*^-f >?-f XDHtt-f >fcf-^>XtC 

HlcjlMStlfc2^©DRAMl 0-2, 10-3OH 

©«ttliVDDQi:^b^CD-CCOD^T©fi©tt«E« 

3 © * -r > 5 -r > t m c&mt> <D^)M:t)<$> z> . 

[0061] il3, 01 4©«fcS«Wr©^-f >5'f 
XOMStVDDQCa^TViTWlftttli^SCiO 

^fijEsnsm^tBWic^fttifeii* cotzsb. mci o 

-lTUHm L#*S> HiZttlT^Tt, 2 fit 

«***w*-f >tr-^>x*«BB»o-f >if-y>xics 

Tfc F9^A*g&T©KW«&<^©4>&^ K7-f7A 
;i/X*tt)73T#-5o DRAM 1 0 - 2~ 1 0 - 5 

©F^fASi' £L4tti©<?M£-f >hr-y>xtc-r-5 

[oo6 2] Hissrffl^T. ?v > hmmzm 
mvtzm^coMm^\z-z>^xm^. 2-2-2-7 
ttDRAMi o-2~i o-Tz^n^nmrn-rz**: 

i) : £*?a.-}W$>Z>. lttMClO-1, ^t'JWa 
-;l/2-2~2-7^Jg«-r^Vif-7^-HT, ^^eu 
*:i?3.-A2 - 2-2 - 7«3^^^tC e t0Vif-#- 

k 1 ics^^nx^^. v-tf— h 1 \H(Dmm\tm& 
mm<Dfzib<Dmmm-c& 0 . &ftm 1 . x 1 «i*3i©ffl 

[0 0 6 3] MClO-l^WOJOl-l 
rtl©BBigUiml SHI 5©**^fe^|6l»cBi^ 
±tclHi!il*nT^^.. 3^ir^©gitOLS2i!i. H 

js tr © v 1 a* - )i> £ am r ^ &® *^ «^ tf 

Tfcav^. d©^-f >7-f >1- lttCnt^^MBIS: 
fettTWlcSHfi^tlfci^K 1-2-1-7 ©— SBtT 
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HHS6»OW«lfcDRAM^OX^yEi»3ft«g|*nTV» 
S. £ C l-C 31**1* >71* > 1 - 1 Kttb 

T»&bT)&VDSfcS&V>J;'5fciH«bTW>2>. £©£ 
^i:IE»t5utTt'C/ ; E l J ; £yj.-;i'2 - 2-2 - 
7lC»UT*>raCE«*fl[TlElllT**. *-Y>^-f> 

[0064] MC10-1 tDRAM 1 0-2-10- 
7MOf-^Mift DRAM10-2, 10-4. 10 
10-6 lC*tbTtt?W >H > 1 - 1 ±<DmfT$Lt1& 
£ggC l~C3IC<i:^f^^DXh-^Sr. DRAM 1 
0-3. 10-5, 1 0-7t£*tbT«ii#St?©£:St 

t * ©&:# ? d x h - * t &mm b xff tnx v» 
[0 0 6 5] £©<fc?!c1fjrr5C£Tt£#:£ir?&& 

B^fcJfc^TPflC^-f >5-f >1 - lST2<g©/t'J 
tya-^ 2-2-2-7 £8^-f3 d £#n9flB&ft 
*. £©0 1 5Ttt*|6]tt^S«rti215ffl^Ti 
filtbfctf. 1 »rtcDP}*bfc2K^'CcfcoT«fiJcbTt> 20 

[0 0 6 6] 015tC:fe^T. ^ftCf •S^'J^ 

i^i— JI/-2 - 2~2 - 7 (D^T, ->X^-A«fiEt'J;D 
&£;*^U^:x-.H'S:ig«b&V»«'&a*&£. dco* 
S^TV^^t'Jtya- JI/TKM^b^)COTC 

tn^^itbfc^^rv'i-Jl'COjfA^ST^^o CCD 30 
*|aS«M«* ; £'J ; E>?rL-JP2 - 2~2 - 7 i-Rb«fir 
T&0. ii^^jafctffifeDRAM 1 0-2-1 0 - 7 CD-f 
>tr-^>XcDfii<*:|BIbTfe^. S^^^i-;!/^ 

oEiowtt-f > tr- t> * * u * a - jhc^ b 

<bT*5<o £©<fc5K*?3*g ; E>^-JU£»l/Sb, ffils 

[0 0 6 7] Sf?2CD3dj£0lJ£. 01 6^fflV>Titt^-r 
4. *|t|*6^JcDgS<J«. ^-cD^^Jl3*fbTM»CS5« 40 
S»C* ; EU ; &^a.-;P<£rl|g-r-5C<ttca5-5. Mother B 
oardl K^T. uni:iiSn?>^ ; E l J : E>'a-^2 
-2-2-9CDMRS (ify^) W:<|$M¥ 7 - 1 4 1 0 7 

C ©*££8§©ft£ WTICttTt^ V> 1 M ?g*ll#&-=> 

[0 0 6 8] 01 5lC*fbT*mfi^JcD«^«. *-f> 
> 1 - 1 ©HE&MSMC 10-1 *>€>jl.TfB-ftJIm 1 
THffl^^lfilt'^l^msn, ^Tm#iK«m2'\VI 
A*-JUTS£m2'v&*£^[6]l£gi£m£n£. ^- 50 
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it. «ai»THifcsn*. 

[0 0 6 9] ftimlO/-f>5-f>l-lttDRA 
Ml 0-2. 1 0 - 4 fflCDlESIl - 2 . DRAM1 0- 
6. 1 0-8|H!©K«l -4 tTiSS^igC 1. C3*f 
fiTTS. £CD^9jg3nfc«#Jlrn2CD7W>-71' > 1 
— 1 UDR AM 1 0-7 ill 0-9MCDgBi^l-5i:CD 
«5^C 4, DRAM10-3tlO-5 Bfl<"DBE$ 1 - 

3t©»£»c2*i*jdr,-r4. 

[0 0 7 0] K»l -2. 1 -4ttm#«g»x IT. BE 
lftl-3. l-5ttft#IMU2TBItt&ttff£fllJ-ftb 
Tl^. CCDfcJO. fe^SCl, C 3«BE$Jlx 1 <hm 

IT. SS-&t§C2. C 4 ttBS*§Uim 2 . x2T#t/S3*l 
TV»*. CcDfce*. IMIC1, C3 4±m C2. 

[0 0 7 1] *g-&g§C 1 ~C 4te*-f >7-f>l~l fC 
**LTK*©«tt'f >tf-^>7.^-5£tC^^«t a 
j^HHBSnTVi*. MC10-l£DRAM10-2~ 
1 0 - 9WcD5 :: -^te^MtlCD^-&g§tC*3^T ! b^ 

i/Dx i — ir*m^-cni?nz>&o%m. • K^strc^ 

ffcto-fe, _k:£JIt::&£*£-&SgC 2, C4 1C^$ 
nfeDRAM10-2, lO-ettmHW^-f^M 
> 1 - 1 ^SSn^.jtffil5^J:oT. T**cdj®^C 
4. C 2 ICjg^tlitDRAM 1 0-9. 10-5tt<t 
oXm2iO^'f>7'f >1 - 1 <£SSn-5jtfffflE!'«k-p 
Xi^PT. h-:?«g£tX3. ^bT. T^H'C* 
&*£-&§8C2. C 4(C}*i^SnfcDRAM 1 0 - 3. 1 
0 - 7 tim 2(1(0*1 > l - 1 *«ttl^>SStj^'C 

±oX DRAM 10-8. 1 0 - 4 «±*/I<D 
C4, C2(Cj:^TmlHCD*1>7l>-l-lCDHIt 

»l:ioX^^DXh-i'«$n5. ccD<fc5»c 
MncDfej^tCiK-UTfe^^PX h-£#£b&«fc5Ba 

esnTVi-sctt^-s. 

[oo7 2] E©±^*s£»s*jrr*3EiS£B«T* 

£*f>7l'>l - l £— :#©Jf #"=>ffc£©H^<i: 10 
T. * ; tU ; E^iL-^2-2~2-9CDMfii$r. *|pJtt 
CCDfcisD. l#CDMother Board 1 (CJ^^'J^v'i — 

^^a^STHs-r-sciTjitH^^j;^^?). mmm 

1CD01 5{C^bT2fgcD. t«*^JcD0 2»C*fbT4flS 

2 ©#M¥ 7 - 1 4 1 0 7 9 tYt^Xm bT$> 

[0 0 7 3] T&fr*.. cn*T©S^TS>^)iKFP5p7 
- 1 4 1 0 7 9 ICfcl^Tra;. m 2 ©<t 5 »C71f-#- H 
ltJftSn* * * 'J *S>o.-;i/ 2 - 2 - 2 - 4 <ofm 

(tfy^ 1 ) «*lS)14ifg-&^jSil>SbTBHBbTl/^fc8D 

c<D^-&§gcDfi$£tTc tttu*^^ t ^?mm&&-D ft 

7><, 01 6(DJ;p»C*-l'>7f>S'#T0jgbfcC(i:T. 
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Vtf-Ttf- K HCjgffi^ / U ^ V ^ — * 2 - 2 - 
(tfyff) £fe!i£>g§©fi£©l/4lCT€r 

[0 0 7 4] 01 6lr*5^T^— <7)H^Ji|lIU; 

<. ^«£TS^ ; t l J ;: Ev 5 i-;i/2-2~2-9©'5-fe 

«m ic&^ag $ -a- a jsia zmm b fc^ss^ s> ^ -;kz> 

lfA^(5ST*-5. Cl©iiS|««agtt^ ; E: , J ; e^3.-^2 10 
-2-2-9 tmCn&-V$>K), mtQfflnmhVRAM 

i o-2~i o-9©Y>tr— y>x(Dm£mw$> 
mm, ^^^-^©^©^tt-r >e-y> 

Xfc^ ; E'J ; E:v'3.-JHCl?L< LT*<. £ ©<fc 5 

[0 0 7 5] 01 7 £01 6tC*tJ5&-f-5^-tf-# 

— H 1 ©Jll#fi£©0iJ£:7jVr. 017 te0 1 6 ©V+F-tf 

— h i ©*-f >5"f>i - 1 \z*iisTmwtejj&i<Dmm 20 

T&S. ild^CAPlf. (VI) , ^> 

ks (gi) , (mi) . mnm un . 
>\*m (G2) , m.mm (V2) . m^g (m2> . « 

#Jf (x2) , ^7>H» (G3) , MSJl (V3) , 
CAP2IWiotV^JT*5. — SSMt', ^U>h 

bT&D. ;i©7Uyi^£2#©&g!Tigb*:. 

[o 0 7 6].^iRitt^§i«mi«. xim<D±ym\z 
m./vt~mnmm 1 - 1 . 1 - 2 tc<t 0 . 0 1 6 ^©^ 

§gC 1 £»E£bTU-5. Xffilt&fc:. m21, x21©± 30 

Tmizm./vtz&ftmm 1 - 1 . 1 - 3 1 «t 0, @i6>p 

©*££g&C2£HJj£bTH<5. CIT, flflm 1 ©* 
-f >7-f >1 - 1 ift-ltJfm2©pW >7-T>l - Hi 
01 6©#TO&£nfcR|UBEi6aTfc&o 
[0 0 7 7] £tlE>, mllixlitm21tx2i 

t> *g-&ggiw©#*t©«g^Tfcfc-£»fs/ -f xwfrt* < us 

jiW-r-^te^&nJtgi-r^. 40 
[0 0 7 8] 018Oi5t, ^-&88tt»fffifc*f 

>7^f y\- 1 atfiHi^l-2 a*>£&D. #r9ig£*l 
>5-f > 1 - 1 a Kim 2 JfTgEigl 1 - 3 a ilfr& 
fgC2 a£^/5)cT2>. ra«JC, m^tf-> h©gft£*-f 
>5-f >1- 1 b ttm 1 STBHi^ 1 -2 b£*S£bT*S 
£SgC 1 b£JE2fifcb. ^TOilSnfc^-f >5-f >1 - 1 

h\m.m. i - 3 b t c 2 bSr^jrr a. ^n-en so 
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©«£-&3§Cla. Clb, C2a. C2bMO^TS 
Ab, |<Hdl"-la, 1 - 1 bMTttK(K*IBIUTH 
rt^j:<T&tf£^?:!{tell#0 1 7 Ktt^T&S. 

[0079] m3<DmmmtvT®i 9&m^xm.wr 

•5. #fWJ«0 1 t'*f LT^-f >7-f > 1 - 1 ©itSS 

[0 0 8 0] ffll»tttE»o-ir>t-y>^fc:Jt'<*lif 

Z\CDfz®. SStK^lfflbfcDRAM 1 0 - 5. 1 
0-3C4i;5^DXh-^O^fc@l (C3tefLT 
jJftlC^CODRAMl 0-2, 1 0 - 3 (C*f LTftl&S t 
fct?>. DRAM10-3, 10-5Ok>- 

AHDRAM10-2, 1 0 -4 tJt^TftifeJat/^-p 
Tt/^. [W|^tr K7-fMDRAM 1 0 - 3, 10-5 

[0 0 8 1] ndT, «»T*«W»4^9>KT»-3T 

©m^j-r >¥-y>x\zmnmi (01) oH7-rnt 

RIU<E«0«ftt-f >tf-^>X<i:|H|i;Trfe«.^H i z 

wmx'3b -5 5 s - ^ tti ti & l ^ v^ti ^3 t c o®. 

[0 0 8 2] CWi^^jSf 5:tT. IE»Stft^ 
a©«-^$rSftbT^^rt^T^^>. DRAM 10 — 
2-1 0 - 5\$mCWf$.T&Z>tfi'XT&±:&Z>mi%& 
g <h ^iic# a O D R A M IC*t VTM tt 3E ^. & t» 
»*3a»»*. «Att. DRAMICA^^ii-^^D>v^m 

-5 D R A M £ M C H# WJ« {C^T^ «t D & 3 © D R 
A M^JlifrJi t f«C * <D-ZtH¥ft t'& D v V <D 

iisEK o ^ a v z ommtm < tj.^ tzm^^m^ 

[0 0 8 3] 015, 01 6<omrm^. v-tf-^- 

t m b * v a. - ; i/ * « v «•& t m & # g © * v a. - 
)izmvitmzMmm\z-czzz\t\ztt.z>. mc 

10- IfribOJ-yZr-tVi; Hf^DRAMl 0- 
2, 1 0-3T*tt2)utTl*ffl©^T?DRAMl 
0-2, 1 0- 3*S^MIcS«T^-5©T^^^-bl^ 

[0 0 8 4] Sfe, ^-f >5-f >1 - 1 ©^«rM)KcSa 
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ftfc-£, Wt&tkkt/'f XSftiStTf 
[0 0 8 5] m4V>mMm$:, H2 0*fflV>T»Wt 

-s= *mmit. mi 9<DmMW*mmmmzfcmvtz 
c i o-irt©iiit«^A>c l ©^i'>7-f>i - 1 

- 1 fc*fUT*t£«C l~C44Mt5<teil;DRA 
Ml 0-2.-1 0- 5^ij^$nT^-5o S^^ggC 1 , 10 
C3l:*tLTDRAMl 0-2, 1 0 - 4 faO&W) I / 
OHB&ttlEilSSSmc, *g£§gC2, C4lC*tLTteil 
H&aSamcl&^SttT^S,, ^tltCftLT, DRAM 1 
0-3, 10-5T«^I§C2, C4*<IEf&a3SR L , 

fz. ifS^ggC 1 , C2CMC1 0- l^&CDBHi^gti* 

*. <££3§C3, C4tC*tbTfe|SlCT*S. 
[0 0 8 6] rOU>ytt^'f>7'f>l-l«02 

o o^co^-cm vmzn, zomtrvMc 10-1 20 

X;6<*ftD;fc-5cDT, ^tbT01 gcDi^tcMJSb 
fc«-&<hPUJg?>tS|l/^f 3. Tft:b*>. B2 0TH 
MC 1 0 - l©IEIia#J*^OH^1'^'/^Xtt£^e. 

ti^mm&amfttetf&MvifTQ&vBMz&im-Tz 

fiOftffiOjtfTJS^iiff-r-S). Z\CD$iBtfMC 10-1* 
[0 0 8 7] Il©*fc*j£T*£fcT«Hftm#fc*tLT 

fcfSfcsawDRAMSrsweqtcfti&atci-rscit^-p 30 

[0 0 8 8] V-Xl'>tf-y>XV7f>yUcMC 
1 0-lfrS©Hftffi#ffiJir?&£;>W>7-f>l-l 
a, 1-1 b*2*OH»SB*»^E|R-r«*-r*. PR 
*S[SS-e«IEO±Elt«*^US©T, DRAM 10 — 

3, i o - 5oi/x-n©A^iia2 o tmzteZo -r 

ftfc>-5, ^iC 1 n*D RAMI 0-2, 1 

0 - 3 ttiElftasa^ KS-&ggC2fC^$n^DRA 

m i o - 2 , 10-3 ^i&affl^ic&^nT^s. 

[0 0 8 9] 0 2 0 £0 2 1 ^ig*.-&t)-HrT. A 

X&J££ttTV>5|fyUDRAM{C#LT*-l'>7'f 
U >^ttlC«ldt-ra*» 2 *CDopen-end{C-r^*»C<toT 

ffi^#eoDRAM*jS^e«j»'jEisraicfcftiiafc'bw 
a. 

[0 0 9 0] £T, DQ (data) y^KDQS 50 
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(data slrobe)fi^£m>£*^ U^a-JI/v-X-T- 
A, WAKDDR-SDRAM (Double Data Rate Syn 
chronous DRAM) ICiJI^T, b : r—&<Dl"(7 L >-> 

■rs. 

[0 0 9 1] DDR-SDRAMT8ffl$nt^SS 
TL (Stub Series Terminated Logic) -f >^7i- 7, 
ttHiztt*jWHM«£E©V t t traCT^O, U->- A 
O^ftJEV r e f t>$|ffl«EEV t t <hf5«|Bj 
Hiz*e.Ltt^*S^tiHiz*eHttffi^(DM^CD^U^ 
T#& V» <»: H -5 Kflfttfe -a ft. 

[0 0 9 2] 02 2IC*ViT^n^^CK*S2iHC3V 

fc*^T9-f hnv>H^5Efr$n, 5-f h^-^ (D 
AO) ^X^-v2«fcDi2im£tlTV>3„ XhD-7fi 
# D Q S « X t— V s 1 TH i z ©ttH* & — S. L fc & <h 
U Xf— ^2Tf-^$7 7ft5fc«)OXhD-? 

^Jl'wa i t e^AoTVi*. 

[0 0 9 3] CtUi, /tiJIiDQS^Hi z*f,Ltt 
J»^»»*W*«-P#r. DQS^L^eHtCftoT^tf) 
TDQS©a&£iU3ijT££<fc?{Cft£rt^T&-5. Z 

e>tz#>\zwim&c>M%nmiz 1 7f-y»ro^'j 7 

Jl'T$)-5wa i t e^AoT^fc. 

[0094] cti\z*n,mmmi<Djjfamis'&$&&m» 

£f&frr££<>:#T£3,, C^T, DQTxilSMCl 

o-i*>&&«sn*5 s -*-«<Mft»T»D. dqrx 

& 9 D R AM© 1^>-AK ATJ^tl^^-^m^iSc^T 
Hfl&l;:, X hd-^JCttLTteDQSTx, DQ 
S R x li^n-^tXM Coa^jm^t D R AMCDA^jfi^ 

[0 0 9 5] 02 SfrZftfrZX.oiZMCfriblty'f h 
• 37>KiT-^T$.5DQTx;!iWi;%frTf. 
Xho-^ifT^SDQSTxfcXr— ^lTK7-f 
^T^, Tft*?^. DQSTx^Hiz^e.L'vCD^t: 
?•£><!: DQSRx«^tcA;px#£i;. dCQ/i;UX£D 
RAMTteiti5?ijT£3<Z>T*3. ^ftlCiD, DQSC 
7" U 7 >^l/«gTft; < ft K> wr i t e 3 V > h* <hwr i t 

^XW^>v£lX^-v#@<T£££**T£-5. 

[0 0 9 6] SSTLK^A£ffl^T#fttt*i!i&§§ 
£fl|V>*:AX©«£, fftt)^, 0 2CDj3lft*f->^ 
>RrKBJ*S^BHil9S^S!83-e-fc«-&tt» 7 , 'J7>^aiS 

% H 5 -f i Zttfil* e. L «fii*^ liHi ZttH* 5 
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mztfr<Tmm>i¥ftn&-e$>z>o z.<Dtz#>. u->-a 

<iR«fc?l«?"*jMf:ft«*oifc. Z.<Dtz#>. SSTL H 5"f 

tUX^U^-f hX7^1r*l$IW##tfX^&. 
[0 0 9 7] ^ ; 6U3>-hD-5«^-^tej||C9fc86© 

oDHiZttlB'bHttlB'bR £ LE*©«rtt-f > tf- 

y>Xt|B|i;-1'>tf-^>XTh*7'f ^bT*5<. X- 

[0 0 9 8] M^*Hiz«^e.L^»Ch'7-f ^"Lfc 
H *> L tC H 7 -f y L it t> m U Sfi 

& . y U 7 > ^;U*«3F«8S.S t ft 2> tz * ;* * 'J 7 ? -t X m 
M^@<ftOA*Xfieffl^d*±^0->X5 L Attffi^lfi)± 

[0 0 9 9] ^K, ^y^-f hx—* 

■So 

[0 10 0] El 1 4CD^tcDRAM«A^'f >tf— ^> 

£i^i;^i©ffi^#A*j3n£>. £*l£0 2 4®J3Uc1» 
fiXtS C £X«#i§4®£A£ < "XT**. 

[0 10 1] 5 1 ate^Jg^JWF^-f AX^S. 5 2 
<Dl/->-A'li01 4 tfflUWTfe^. F5KA*5 1 a 
ligll 4 Idlfc^XfMWi^ (WR I TE) *<it;LXV> 
•5. »f^«H2 4cf<D^{C^Lfco -Tftfc^. WR I T 

Em#*m©t^tti!)^tt0i 4 1 rac wr 

feHiZtftO. ^*tUDRAM©AM>t:-y 
>XteH i Z tftS. Ttttt. L ©WR I TEfi^idt 
A7j£*V5DRAM© h*5-f A*5 1 a teA;>7f >h!-^ 
>X#H i ZtftO, ■B**»6©«#*»^R»T*. £ 
<7>fcS!>, H**>60«^JB«* t 2«tfeoTl'->— A* 5 
2JCA^J^n-5. Z.<Dfztb. L->-A5 2 #01 4 tit 
^T^S75tH5<ft<Tct<. /-rxv-5»a*i* 

*.£<Z)X. W/f X14£*#<T#£lilCft3. 
[0 10 2] ClCOtlKS: ; fi"'r-&DRAMli0 1 OcfcpJC 

-f >e-y>X£#ODRAM&3V>tei&«^a.-JU 
fcl»iaEl*SnTV»*. CCDfca&02 4CDI/Ole]g& 
StnDRAM!5<H i ZiftoX, ^^tt^gg^e 
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Oif^iSliSfiC lfc«6Tt)MODRAM©W 
R I TEfl#*<Hfct< tt»«tya-JW«SnX 
ntf£©£W2&#KiR£n££<hlcft&„ ZOtztb. H 
7-fA*5 1 a^H i ZCftoT^DRAM^itSE 

«a i - 2 ±«m#«sLn^. c t < . fr^mm* mm 

[0 10 3] -AiZ. 0 2 5£ffl^XWR I TEffifOffl 
fliP-f 5>if*BttWr-&. 02 5«02 2t(5li;<. W 
R I TE3V>Fat3SffaftTj&>&5'f Hf-^^ffl^ 
10 ^tl-S^TlXx-^^^^ab-S^JT*^. 5*-f 

DRAMtCSiJil-r-5. DRAM»c5iMbfc^©ffi^SrC 
OMMANDRxttbfc. DR AMteilOWR I TE 

u-?>Yv>mz?-y?-\L\s{7 hm^mofflwismz* 

[0104] DQT X, DQSTxftWR I TE3?> 
F£%fm lXx-^JCHd73SnraUBSi»iiffil^W 
^tCDRAMIcSiM-r^>„ nn£DQRx, DQSRx 
20 tlfc, AifcSCDWR I TEft^teDRAM£>|*j8|HI-?!- 
T$5*i37> KWR I TEl^$§flbt*^L|tl^ 
$tl^>. ^LT, traL«Httr-^OA-XMt(3 
l^t^WlOlS^SfO. Z.(Dtztf>. coftflfflt* 
ffii*-»*»DRAMOAA-f>t:-y>X7!i5H i Z 

2{&<i:ft-5„ z.<Dtztt>. v^—n<r>j^x^-vytm. 
<tft^. 

[0 10 5] ^1C. 0 2 6 «*^BJ(7>7J|BlttijS-&lgSrffl 
30 l^fc^'J A'X^XT-ASrJC&ffib/illJi^J&^-ro 

[0 10 6] 0 2 6li400CPUif7yt7 h3 0 

o^nty*;w2 o i iciofflss^snxv^. 

DRAMS:$iJffllT-5/ ;: E , Jn>hD-5S:F*5lc-r 
5f77t7h3 0 0Wt'J AX 2 0 2 «fc D fflStg 
i^£*lXV*-5. HtCPCI (Personal Connect Interfa 

ce) ft a<D^m^s^mr^rzit><D \/o l s i t 

J-v 7± y V 3 0 0 # I /O/N'T. 2 0 3 lC«fc OffiS^ 

t»yh3 0 0t^77^7^aiLS I*^77^>yi7 
40 ;U2 0 4^lT^nXV^. 

[0 10 7] :n?i©/U2 0 1~2 04\$9-y7-ty 
N3 0 0JC^$tlX«/i-5. f7^t7 h3 0 0 «A*7. 
2 0 1 ~ 2 0 4 O^UMfflf-^Mfl*^*. 

[0 10 8] /t'J;U2 0 2<C^8§S:ffl^ 

fcx-*<Ei££fifoXV>-5, CtlKiJ: 0 ^^'J 7^-tX 

t>m < ft ^> ox ->x r- Atttea*[fiLb-r ^ t ^ 5 

[0 10 9] X, 02 7CD«k^tC7 r D-k>>1t ; E:v ? 3.— JU 
50 4 0 OrtO^l-v-oL^UA*;*^ 1 OlOfc/BbX&l^ 
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i-;i/rtt«^^n. #ij*.fc£» MCM (Multi Chip Mod 

£ -fe y if- 1 * * -> i ^ * u *n v*r— i? fc#WE S ti 

[0 110] m5CD**S^J*B12 8*ffll>TK«t5. 
**tfiWtt**#tfy hTi^tSnXlr^/U© 1 My 
KOfitSftSWl/feBTfta. *^JS^JTttl^>»^ 10 
l^tt«S-&S*ffl <AT 1 t?WM C <h 2 0©D R AMUTt 

[ 0 1 11] **WI©;Ut(iMC 10 - l&tfDR 
AMI 0-2, DRAM 1 0- 3 fimWfZ tlT & V . M 
C 1 0 - 1 tDRAM 1 0- 3\t^r<Dif >#> £ j|.;fct*38R 
> t!-^ >X3j»*»©»t>»tt-f > tf-y >X t [SI D 

fc$nTV>S. fiLDRAMl 0 - 2 CDA^-f > fcf— ^ 
>XttH i ^iT, :#fttt*£"&g8C 1 20 

■5 ^1H»1 - 2©MC 1 0 - l#J(£>iiSteDRAM 10- 

C 1 0 - 1 «*»«SnTV»SV1f-jB— HOi^BC 1 
©HTliDRAM 1 0- 2$rjt#tj-r-5Cl<tT"Cl©BE«S 

[0 112] 1 CDffi^©SgA»e.DRAM 

i o-3oa (d) ^om&teMZ-iteitz.—frmi&cD 

-2©5-6*S#»*«|j«-r*BI«#*»ODRAMl 0 

- 3«C!>«|A)&»£«I^«K 1 - 1 OSS (B) K&fltt 30 

[0 113] 0 2 9£ffl^Ti2 8 ®RIMIj$<Z>«£- 

1 0- l*»&*iteS*T©E*. Rtf. Mlteflftftk&D 
RAMI 0- 3$TOEii^fi«^Tg-5<e.V^^t 

[0 114] 02 9ttMClO-l^?»O^ ; EU7-rh 

x-^coafc^T-i&S. (A) coj&fBniV-X'f >fcf-y 

>XVy^>^L£$^&CQT0 4©i&?£ (A) tWlC 40 

< *ifiitti(a^gg©ffi«eai®®ii*mT 2 owmfcit k 5 

■< 7mf£<D*$}$£*:¥ttT$>Z>n.l£ (VI) jMHK. ^ 
gWS*'MoT<5©T (2*V1) JT±#t 
-So BH^ 1 — 1 ©MC 10-1 tliK^ffillO (B) S$"C 

^^ncine.^a^o^^oT. «jee« (2*vd 

[oii5]Kii-2 (O sajc«. Kg^ggc 1 <&s§. 
(a) fr&w (b) 'soiiffi&^eje-rst^tc^s 
nz&ii z uxv-zm^ (Kb*vi) idwns 50 
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*». £0 (C) SgT&tH i ZT-fc&fc&ClCD&^nx h 
-i7«^±SMb2^t^S<DT (C) SgT©m^« 
EEtt (2*Kb*V 1) tt£2>, 

[0116] mmi- 2 (d) 5gfc=b^n<t^u 

(2*Kb*Vl) <DW.&tfBfflZtlZ>. Cfttt 2-ZXD 
[0 117] l^gcofe^ax h — 9Vt, tS^SCl 

ojtff«3&«iH (o »c£/£Lfcm#a<6Hm-2© 
(o TMWbBHiSSi -20is (d) ffljicearrsm^ 

a. te-&§§c 1 «ett-r«3ttfftt«tGia 1-1 (b> m 

T<DKML, ^(DK^mm^mC ITEifSl - 2 
(D) D*h-*fei| (Kb* VI) 

if*. £CD2^co&;^oxh-^«^©ftfflte|s]i; 
t&d, isitefflTa^o 2{g©m*rrtefc>*> (2* Kb 

*V1) ft*. DRAM10-3OA^>t; 

-y >X«BEi^0^1t-1' > tf-^>X<CV y =9- >y LT 
^SOTDRAMl 0 - 3CD^T?©?IS9t«^<©lR$ 
tl*. utltt, 0 4lC&^T2teK«#gi|i;Wf}JDLT 

[0118] ttzt>t>. t^jy-i h<Dmmz.^xm 

(C) MtflCijS (D) CfcHT, KUS/S^T^Sfcig) 
ft#^«#*2f8£fc:3THS. J1CD£:J£>, DRAM 1 0 
-2, 10-3©yi , XiHtt^t<!S;5u l !:*ML 

[0 119] 0 3 O£ffiV>T0 2 8 CDBHi^«^CD*^CD 
/^U 'J-Kft#»<OSf$Mt5. 03OBDRA 
Ml 0-2*^O^ ; EUU-H5 :; -^C0^-C**„ D 
RAMI 0-2c35h*7'fA'«il98&©!|$'l±-1'>lf-^>X 
iD<£VW>tf-^>7>TH5-l'^'f 5©T, (C) 

©*jbh, sk7;p«(b (2*vd nmmtftiitizn 

-5. H7-r^^tlfc«#tt^ (D) lCTSi£B#fflT2& 
©iR$n-5. CltUiDRAMl 0-3d^OV- X-f > 

tf- y > x v y ? > vmmz & o serums $ nx i» * 

*T$*. EiSSl - 2 Sreii-T-SDRAM 1 0-2*^ 
©ffl^«^i7DXh-^Sr*fiJcU9S (A) 
BJ2*Vl*KbiW. ^C*. ^ (A) lC*3^T=t> 
7-X-f >tf— y>XV<y^>i/$tXT^-5©TCl©JS 

[0 12 0] 03 1 IJDRAM 1 0 - 3 fr^tD*^ >J "J 
-Hx-^&Jg^^-T, V-X-f>e-y>XV 
y H5"f ;s'SrWTSDRAM 1 0 - 3fr<Z><Dtiiil\Z, M 
UmS.<D*ft<DW& (VI) 02 9 t^lC 

(2*T2) ^tcsitifeicj: k> 7)mmzt3.z>. m&-& 
mmte&m (d) m^zm (o aikirus^ Y^-cim 
*i%m.mm (b) fintc^^axh-i'ttjE (vi *k 

b) ft4«r6*tt<«t* (B) JCTSItbiig (A) 
^t[6]?&^. M(Ciii^«9K©4S (C) T£KStbfcm 

(d) Moi^<. i<©B#feife^ 

&©Sg (A) tJtc^^ax h-^«^ (VI* Kb) 
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fflTiaoa (a) \zm*T2m<Dfmtti.z>. z.v>tz 

S?>, DRAMlO-SA^^^t'JU-Hf-^t (2 
*V1 *Kb) <t&r){I^ft#2{g<>:;£3. 

[0 12 1] i^±CD«kpJCDRAM 1 0-2, DRAM 
1 0-3^e.<D^ ; E'JU-Hx-^tC*tbT ; bft^»« 

(2 * V 1 *Kb) -t&S^tWS. 

[0 12 2] CKDJ^fCbT. / ; E'J5'f H. ^'J'J 
— P©lMeK*V»Tx— ^W^ttVvTft©*^*) (2 
*Vl*Kb) t«^tgffi#2«<tftoT^£*:46, M 10 
CI 0-1. D RAMI 0-2, lO-3Mfflf-^fc 

[0 12 3] 03 2. 3 3K*-r«fc"5K. EUKD^'J 
7 9 "fe X CDjgif £ 5/ 5 a l> - -> a > »£ <£ D b fc . 

[0124] @3 2liMC10-l*^ffl^Sn^.^ ; E 
U7-<hOT-^Wt*5. Jfr&« , J&te0 7 ©K^mif 
ffivl-te^WL. 08COii-&t|Bli;<iSg-&S©BHiiSfi«4 
Ommil^ras. 03 2. 3 3~?te9c<Dm.W£fflV 
<, BEi^l - 1 KfcHTMC 1 0- 1 A^e.i!g-&g§*T(D 20 

SHaWE*. Rtf, K«i-2»rftv>TBJ$S^«^6D 

RAM-1 0-3*TOS«fttt*«T?**<6HffiV»t 

[0 12 5] -/Salz-yg^, I3 2©^t'j 
7-f hr-^S^M (C) . 48 (D) ©fl^3 9 
OmV<h, 1, S$ J 102 2 OmVlCtt/<.T 

i. 8tee£icfcoT^-5£<fca<#a>-5. unii^ci 

[0 12 6] 03 3liDRAMlO-2^6O^ ; E l JU 30 
-H^fCDx-^^T*^.. $8 (C) lC»|*SnTV»* 
DRAM 1 0-2<DW*K >tf-^>X«l 0 Q <tBB^ 

F5-f:7bTi3D, ^n;d<0 2 8O*|nltt^Cll: 
iOSg (A) -TfrbfeMC 1 0- l'vf-i'^ejift^t 
3, dcDii^mWIifci^S 2 OmV&O, 01 It 

03 2, 3 3frZttfrZ>i:?\Z±l$.2n2>m^<ntiTffl<ll& 
tt«*»©a*e»jlS|ll9M (2*T2) ©0. 48n 
s(C^L<. ^n«09, 01 1. 01 2fflM^OX 40 
h - ^ ti £ b T* £ . 
. [0 12 7] &i5, DRAM 10-3 A^MC10-1 

tLTtfDRAMl 0-3*^Ifcftf^MC 1 0 

-5. DRAM10-3A^afcM*M ifc^gg^T 

i^SSnfc&frTfc*. DRAM10-3OM*#i: 
MC 1 0 - 1 ©ftffi^ttt?«-Sili2.©(iDR AM 1 0 50 
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— 2 A'DRAM 1 0 - 3 &mmz&1fc2tlT^ Z>M.1?$> 
2>W, ClCDDRAMl 0-2(DA^-r>tf-^>^«H 
iZTSO. S«MSt5St^-t4-?)fc*DRAMl 0- 

3*^wj-Fx-^»^ ! fe0 3 2 t&tA/.'fHbKfc: 

5. Tftfr^. @3 2T» (A) CDjSI^DRAMl 

o - 3^^<Dta^»^tc, mm (b) ^dramio- 

2»Sg (C) T?<D$t.BiZ. (C) Oft&tfJH (B) C9i& 

mz. (d) ffliWMc io-i 

[0 12 8] K±0« t -> 5 a 1/— > 3 >(0^ 

02 8 "CMC 1 0 - lJ^SO^'J 5-f h^-^ft^l 
t>, DRAM10-2, 1 0-3*>&©U — Fx— 
Jgfe3 5 0mViy.±©lg*l^^. HltCjfc^T^U 

[0129] z\n^mmvrzm^(Dmmm^m3 4tm 

3 5 tCTK-fo 

[0 1 30] 034tt01 5. 01 6 £|W|b<-?if-# 
-HI OWB^rifi]^ ?>lfc0T. 0 3 4 tt0 2 8 COA^J 
-f >fcf— y>X#H i ZODRAM1 0-2 tfV+F-itf 

-f i \z\M.&mmzn. >t;-y>x#v-;w 

>bf-^>X-7->^>^bfcDRAM 1 0-3^^^'J 
•&S«V1f-jP- H 1 rtKUffcjfcStl, MC10-l*^ 

(D^-^m^^tsmm 1 - 1 uim 1 i~, ii^si^ 

£-&tfBH*§u - 2iiix i £flttt&trrfr>«. «Ki- 

2 ®BJft|£§B#* 5 ;* ^ U * V^—)V 2 - 2 ^©giffl b£ 

[0 13 1] DRAM 1 0-3teSISS (7— X-f >fcT- 

■trf>\£—?>7*\tH i ZODRAMK^ttttCD&taH 
T^^-B-^^ffi^fflV^T'b.fcV^ £©*§£, DRAM 
1 0 — 2 tDRAM 1 0-3 ttfffl b *>©#<£*. -5,, 
[0 13 2] 03 5«0 3 4Jr*]LT^ ; e'J ; Ev'a-;i/ 
2-2C9ttfr9Ki&SS#-F2-2' ^3^^^l'}f A 

W^t'JfWDRAMl 0-2SrHg-r^diT 

n*. ^bT, ^©&S'XxA©ttt&£ft±£tf5&< , f 
;*^U£&^©&ga<£b 0 3 5 F 

2-2* 03 4W^ICDRAM1 0 - 3 

b £ ;* * U * S> :x - Jl/ 2 - 2 £ }f AT S £ <!: T / * U # 
ffiiTfS. ^±CDi5fC, *HM0y«03 4, 3 5© 

J; ^ \z ->x^AcD&«tt*ta5«.SI^^Tfe* t v>A 

[0 13 3] 0 3 4tC*J^TDRAMl 0-2* 

JM*tt-1\ ^tU ; Ev'a-^2 -2©*.^»-r*J:5IC 
^fiJcbTfe^^n-S^ttlplU-Ca&^itA^MC 1 
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0 — 1 £DR AM 1 O-SMTx-^ejUSrT-S^tfe 

0-2 S**T**!«*T*fcV»*&T'bflMI«* 2 «K 

[0 13 4] D3 6tcSfS6©Hl]!iE0!l£^-r. tfS5©0IS£ 
0<lT;&502 8IC*tLTfg«T£&DRAM©g»£t| 

[0 13 5] *m6^JCDA*XT«MC 10 - IRtfDR 
AM10-2~10-5^t$nt^l). MC10- 
l£DRAM10-3. DRAM 10 - 5«^-©kT>rtV 10 

DRAM 1 0 - 2, 1 0 - 4 ©A*K > 
>X«H i ZT'$>2>, Cut, ^ftttSS^ggC 1 £8£i£ 

T£i'j*S£i&s& i-2a, i - b ©-^©sgT-tn^n 

DRAM10-2. 1 0-4(C^$n-5. #J*.«MC 
10-1 ^W^nT^^VIf-^- HcD^ggC 1 © 
itTifcfcWiit-hfcD RAMI 0-2, 10-4£-?-n 

^nutt ttr * c £ thshtc * . 

[0 1 3 6] fri5, iSS^ggC lOBEttl-2 a. 1-2 20 
b 0)MMfc-£mm$H<Di4ZJ}<nMfr e.DRAMlO-3, 1 
0-5^©EijStt. MZ.&m3 4©«fc5fc : fc^:r— JM» 
m.<D£o\Z3b>bW.m-&-2tf$>-3T'b&.l<K fc*£U BJfeif 
MODRAM10-3, 1 0 - 5 flj©3f8«±jg"&i&§l8& 

[0 13 7] ^IfillttllMIC ltliMC 10-1 fcftife 
SftfciR 1 - 1 C»bT, HDCGK 1 - 2 a, 1- 

2bSBei5ns^ z\n*>mmi - 2 a, i-2bi: 30 
nuiawi*»'3j:5icE«anTv>«. kski -2 

a, 1 - 2 bBC©±5KifJt*nTVJ5fcft. 

5-f h^-* ©finite, 0 2 9lC^bfc«t-5(CDRAM 

1 0 — 2 tDRAMl 0 — 4, tWDRAMl 0-3 
tDRAMl 0 - 5TWC«[^tCttS. -fftfc^ftfcift 
PbfcJ^lCDRAM 1 0-2-1 0-5TOfl^Ifi 
ttK»*3i««»*nT^*»2«0^:*S (2* Kb* 
VI) t;^$^Sot^5. 40 

[0 13 8] PJ&IC. DRAM10-2*5WiDRA 
Ml 0-4*->e>CD^fJ U— KT r -.^0&^«^lo)'l4^ 
•&ggC 1 \tUC 10-1 tC^^nfci^K 1 - 1 iCttL 

TWi;«i'&«»*»o«k3k:HIS^I(lBH-2a, 1- 

2 b*«i*snTv>5fc», mi;*esT*D, 030 

TKHLfclftC (2*Kb*Vl) ©*£${;iftoTlA 
-5. DRAM 1 0 - 3SWDRAM 1 0 - 5i^O^ 

^ijy-Fr—S'&i&'bmmzms 1 tmc (2*Kb 

*V1) ©;*:££ IC&oTlA-S. 
[0 13 9] d©0 3 6 fflil;Mt?i H tt, 1^>© 50 
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MC 1 0 - 1 C*fLT4O0DRAM 10-2-10- 

«»£l«j!)DT#3£^52i*#*-5. cniife%5A/, 
DRAM10-3, 10-5$t^-JH:|fl, ;* 
^ 'J ®m&'>U < Tfei^yX 7- A«-&»SJttJH#- H X 
f&BU SWS^i^ttDRAM 10-3, 10- 

a c * * u ©aant * # 1 1 * © ttflr 5 s 

[0140] B 3 7 SrfflHTgS 7 omm&Wmt*. 
^^S^Wi, 0 3 6 1-lfcMOSMv 

[0 14 1] 3-1. 3-2IJMOSX<yfT»0. 

mc i o- \n\zm-it>txtzwmx¥-®t. (-tup?) a 
■vmw-snz. MosM7f3-i, 3-2ijmci 
o-uzmmtsnitms&i-iPMzmfztx. most. 

•<7f3-li:MC10-lM©iail-l (A) at* 
8&l-2a, 1 - 2 b£T-#ft1±*££ggC 1 £«j£LT 
MOSX-fyf 3-2tMOSX-f7f 3-2W 
©BB*£il-l (B) ^181-3 3. l-3b£T^l6] 
14iisS^t§C2£«|£bT^&. MOSX-fyf 3-2* 
S$g3;T©IEiBl 1 - 1 (C) «l-4a. l-4b 
tT'^sm^^c 3 £«£Lth*. £i-grg§c 1 tcti 

D R AM 1 0-2-1 0-53ft»»«Sn, ^8gC2lC 
teDRAM 1 0 - 6 — 1 0 - 9#J&|£$n, ifcS^giC 3 
(CUD RAMI 0-10-10-1 3 *1TV> 
4. il»^SCl~C3tDRAMl 0-2~l 0- 
1 3 Qttttti&tttB 3 6lcmCTab^o 

[014 2] MCI 0 — 1 £, DRAM 1 0-2—10 
- 5 ©t*j© 1 OWDRAMHTf-i'llSI^'B-Si^ 
MOSM^f 3- lteglg&l-l (A) 

(B) ^0«^n^J:^{c«#^^g:4tcJ;D*Jt»$ 
n&. COfc*. *8&1-1 (A) ±££«}-r&«-Stte 
MOSM - lCfflTBffiSltTS. £©fc 

MC10-1, DRAM 10 — 2—10 — 5 teB 3 
6 ££< UttfeSrf* £ £ IC&2> 0 

[0 14 3] *CMC 10-lt. DRAM 10-6- 

1 0 - 9 ©1*3© 1 ^(DDRAMffl-C'r-flfc&.-Zit&m 
MOSX-f teiHI8l-l (A) £1-1 

(B) ^jfi-r-5«J:5^, MOSX-f7f3-2 
(B) £1-1 (C) ^DBi^n*«t5 

1 (B) ±*fi»TS«^ttMOSX-fy^3-20JB 
-?&«£K#t-f£. £©£#, MCI 0-1, DRAM 
10-6-1 0-9 \tm 3 6tt<^Cl^t5Ct 

fci3, DRAM1 0-2-1 0-5iHil - 

2 a, 1 - 2 b JiiiagS 1-1 (A) \z&teVTi$e>?l 
-1 (A) £1-1 (B) ©^©fttt'f >tf-^>X 
Ti^UT^^fcae), 1-1 (A) , 1-1 (B) £<gj£ 



# 
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3 - 1 (Dmmt&mtm^ >^-^>xtit^T^#ic 

tO 14 4] mmz, MCI 0-1 £, DRAM 10 — 
1 0~1 0- 1 3<Dfa<Dl-ZHDDRAMffl-V7— ^fejt 
t<1t2>m&. UOSX-i - 1 tMOSM -y^3 

- 2«#jlf ^>J:^tC«)#^g4lC e tO*JP$n^o 

c©fc*. *sg&i-i (o ±*e«rr sm^ttiasBT 

««£S#t-f £. Z.<Dtztb, MCI 0-1. DRAM 1 10 
0-9-10-131103 6 L£.<mVW)1¥*-r2>Z.£ 

[0145] C(DJ:'5lCMOS7.-f <y^3 - 1 . 3-2 

«#»afcf artwifcafc-raniT. mc 1 o - 1 

tDRAMl 0-2~l 0-3Ort©l-3©DRAMB 
3 6©«£KJt^Tv-X^AK&»T"£3DRAM©<@ 

^ma. d r a m \zm ^ & nx v> ^ y-t U i? ? ti E 
(om^t^rnvTh^. 20 

[0146] £fc. uODRAM 1 0 - 2~ 1 0 - 1 3 
i:€?JCDRAM^jijDnf niiJcVi. &g&£>03 5©J; 

[0147] 03 &&m^TW,s<»mmm*m.wtz>. 

0 3 8<c43^T^|p]14^SC 1 «H3 6 tlHlUJc^lC 

mmi-iL. e«i - ifc**i/TW«»crai;iwiWT¥ 

fffcifittbTEMSnfcttlftl -2 a. l-2biTi 
J&£*1T*50, JgJC. BEigll - 2 a. l-2bCDMCl 30 

o - 1 «io«i«tttijtsnTt»«»*ft#«tra. 

KiSU-2a. l-2b(Oi*0 2^©IliDRAMl 

0-2. i o- 3^n?n&tmzmmtfm&m-znT 

[0 1 4 8] DRAMl 0 -2. 1 0-3©»OAM 
> \L—9 >X tt-tOpt * U ^\<D7 £ i* o A» 

TSa^. ^^UT^-feXd^^)*^. Aft-Ofcf-y 
>;UiH i ZfCfcD, ^5T-&VMB£ttV-;W>fcf- 
^>7.V^^>^^tC^-5. MCI 0—1 tiiffe 

^.■rv-X'r>tf-y>xv^^>^ttffif*^o 40 

<£ 5 tC^f £ d t \Z <fc 0 £ 4 {&© 4 * K b * V 

[0 14 9] 03 9 (C^'J hP*C0x-^O->5i 

•f". IO0I1MC1 0-l*^DRAMl 0-2^©f 
[0 15 0] MC10-l©ffl (A) frZOtiiMt. ^ 

v-e&z>tzsbm&Wzts.2, 0 z\<Dt%<o&mi-i : && 50 
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J»bTV^<m^*Vl d(Dffi#tt. EiS§ll-2 

a. 1 - 2 btC&^OX h-£££/£b-?-0A-£$ra 
Kb*VlTJ55. El&l -2 bT?£j££rifc&^D 
XF-?«El!8l -2 a£ffi-pTSS (D) ^fiftf*. 

ebu - 1 zfcMVTZtimmm (b> Ttssu. 

CCDS^^BH^l - 2 a. 1 -2 bTWtf&^OX 

A#£tt (Kb* VI) T% Ei&l - 1 Ojtff&tCtO 
E<& 1-2 b-C*fi£$nfe^^ D7. 1 — i' <h|p]&*BT 
MfT3. COfefeEiisai -2 aSDRAMl 0 - 2 -\ 

mftT&mm&mte (2*Kb*vu ta?T^«. 

■tLTSEICDRAMl 0 - 2 (Dig (D) ^HJabfcB#D 
RAMI 0-2©A^J-f >fcf-^>7.«H i 
TddT^^SStL-iSStbT (4*Kb*Vl) © 
{nm&MtU2>. i3 9fa6 4 0mVIStftoTU 
5. d©«^&©J$^B$Wffittiig^g§C 1 ©atflfil 
JPtfflO. 48nsT$5. -T&fr^. «-Sf»©#.A^ 

[0 15 1] l^^tCMC 10-1 ^6DR AM 10-3 
^©T-^fclttDRAM 1 0 - 2 Of >¥-y>X& 
E^CD^ftt-f >tf-y>XI'V-7 5 1 >^$-a-. DRAM 
1 0 - 3 © A;>W > fcf— y>X$H i Zl^-fr-SCt 
T, 03 9 £ffl~ t^mttj-K), (4*Kb*Vl) © 

[0 15 2] X.\zm4 0IC. DRAM 1 0 - 2A^MC 
10-1 ^©^U U-Kr-^©->5al/—>3 >}& 

^**-r. drami o-2©a^>t:-y>xM 

»©4«£-f >tf-y>XtCJt^X®Vi (10Q) . d© 
fe6H7^^W (D) UBS (2*V1) C7;Hi 

u F^-rymfl-T^i - 1 tc«^i7Dx i — 

(2*Kb*Vl) *t«8 (B) Jjfa\Ztkl$.2tLZ><, 
ffi (B) TtS^S»t-^»TH©^^_DX>-^*^ 
©J» (A) ^(ce^-r-S. DRAMl 0-2*^6 
©h'7-f ^jRJgliEiSl -2 aT^Ei^l -2 b^et> 
mm 1 - 2 b ££:b<5> F ^®^ttE«^ 1 ~ 1 
^ (2*Kb*Vl) <DWm*$f-3'&}5i'U7,\ — i7$r 
ClCO^^DXh-^i^CDSS (B) TRW 

Lfcffcfrim;* h-^*i|siteffi-ea^^)©Tfi#tt (4 

*Kb*Vl) ttzQ. MC10-l^^n«|«S 
tl^.. 0 4 0TttliS5 8 0mV©«JEa<« (A) It A 
^^tlT^^W^*^,, m^&^H03 9tR 

[0 15 3] 04 1 ICtt**:U7^-feXft©MC 1 0 - 
1.DRAM10-2. 1 0-3©AW >tT-^>X 
SET. MCI M»"bU-FB*t>V 

TTSUfe. ^^'J^-f hCD«^, Mt&SDRAM 
BHi ZifcO. **]*C9DRAM«RTT«fi|{Cfc 

*W^-r-5DRAM©m^'f >tf-y>X«(£< (LO 



■-■ • 
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W) . #tt&0DRAM©-f >tf-^>*«RTTT& 
•5. DRAM10-2, 1 0 - 3 «x-^te2lK)*f^ 
E 5 ( C S ) «*TWirC* S . 

[0 15 4] C Oi 5 C»« • ftfft 5 u t C± 0 flf 
£ii$4f&© (4*Kb*Vl) tCitJPS-fr^dt^T?^ 

8 o«t -5 &mo s 7,-r v ^fc^&KmWEf * d £ fc«fc t> 
TAXK&igrf £ D R AMSritttrrs d i: -5, 

[0 1 S 5] H4 2 *fflHTJS9 03lI«t«MtS. 10 
04 2ttDRAM^^ttMC 10 - 1 <D F 5-f At W> 

2>. 5 3Waf§:T^?.. 5 1 - 1 tiF^-f A*T?<& 
5 2-1 tttXf'J i/Xttt^l/y-AT* 
•5. 5'2-2tttXf'J ->X«rtt*^fe^^U-->— A*T 
£-5. 7 3ttl/->-A5.2- 1 £\sis— 2-2 £33 
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